esp@cenet document view 



1/1 s<— V 



LUMINOUS DEVICE 



Patent number: 

Publication date 

Inventor: 

Applicant: 

Classification: 
- international: 



JP101 90053 
1998-07-21 

NISHIDA KAZUNARI; ARAI KIYOTAKA 
NICHIA KAGAKU KOGYO KK 



H01L33/00; H01L33/00; (IPC1-7): H01L33/00 
- european: 

Application number: JP1 997029921 9 19971030 

Priority number(s): JP1 997029921 9 1 9971 030; JP1 99602921 70 1 9961 1 05 



Report a data error here 



Abstract of JP1 01 90053 

PROBLEM TO BE SOLVED: To contain red 
system luminous wavelength components 
having little changes in a color tone or a 
brightness for temperature changes by a 
method wherein a specific luminous element 
and a specific fluorescent substance are 
selected. SOLUTION: A main peak of 
luminous spectrum from a luminous element 
102 is within 365nm-530nm. Further, a 
fluorescent substance is at least a type 
selected from aMg0.bLi2 O.Sb2 03 :cMn, 
dMg0.eTi02 :fMn,gMgO,hMgF2 .Ge02 : 
iMn jCaO. kM10.Ti02 :1Pr, mM22 03 .(P1-n 
Vn )2 OS :oEu2 03 , M32 02 S:pEu, M42 
0:qEu (wherein a-q are composition ratios, 
and M1 is at least a type selected from Zn, Mg, 
Sr and Ba, and M2 is at least a type selected 
from La, Y, Sc, Lu and Gd, and M3 is at least a 
type selected from La, Y, Ga, Sc and Lu, and 
M4 is at least a type selected from La T Y and 
Ga). 
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[RIB] **WH\ *3t5irf-*»e>©*3t«-ftSr«»b-C 
*3tS-&5li3t««S:'firi-**3tS*lc«*3 0, Weft 

^(D^gft*^? h^Ztf— * <!r LT 3 6 5 nmi>b 
5 3 0nmrt(Cfe5£*lC, a M g O • b L 

i 2 0 • S b z O> : cMru dMgO • eTiO* : fM 
n, gMgO • hMgFi • GeOi : iMn, jCaO 
• kMlO-TiOj : lPr, mM2 2 0 3 ■ (Pi-. V 
„) 2 Os : o EuiOiJ&»e>»W£il/5'>ft< tt-U<D 
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m%h *%irz>&%.$iuxh^x, 

ffiW&ym^frbVftK*^ YArt3i\?—9 k LT 3 

a Mg O • bL iiO • SbiO, : c Mn, 

dMg O • eTiO: : fMn, 10 

gMgO'hMgFj'GeOj: iMn, 

j CaO - kMlO-TiO: : IPr, 

mM2:03 • (Pi, V») 2 Os : oEusOi 

d»6>aKsn5'>ft< t h-mxhz r t zmmt-rz 

^Jt^So fiU 2^a^6, 2SbS4, 0. 001 
S cSO. 0 5, 

lSdS3, 1 S e S 2, 0. OOl^fSO. 05, 
2. 5SgS4. 0, OShSl, 0. 0 0 3 S i S 
0. 0 5, 

Mlf4Zn, Mg, S r, B a £ tJiliR^ftS'J^jK £ 20 
tia. j+k+l = l, 0<kS0. 4, 0. 000 
01^1^0. 2, 

M2f4La, Y, Sc, Lu, G d J; <0 m&.£tl5'Pft 
<thlU 0 0. 5SmSl. 5, 0<nSl, 0. 0 
0 lSoSO. 5X*h&o 

5/ ^ K— 7"© I noAl |3Gai- a-|3 NlWfS'ttJf 
ItrfE InaAl^Gai- aj NifflaW o £Lh, J3 
MIE InoAl 0 G a .- a- 0 NJgCD^JSa* 10 0*y 

a Mg O • bLizO - SbiOi : cMn, 

dMgO • eTiO: : fMn, 40 

g Mg O • hMgFj • GeOi : iMn 

&%mS.o fiU 2SaS6, 2SbS4, 0. 001 
Sc^O. 0 5, 

lgd^3> lSeS2, 0. 0 0 1 S f S 0. 05, 
2. 5 ^ g ^ 4 . 0, OShSl, 0. 0 0 3 S i S 
0. 0 5T*fo5 o 

[»#js 3 ] ss^s < t bmm%te&vo*m# 
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IWE***^ *« n aa^*3R^**9MM <^ pit 
9 pS*tt*S:£trI naAl 0Gai- a-j3Nl«7)ffi 
MIEI naA l |3Ga,- a- $ NS<D affitf 0£t_h, 0 
BtfE I n a A l 0Gai- a- 0 NM^m^l 0 0ty 

a M g O • bLbO - S b 2 O3 : cMn, 

dMgO • eTiO: : fMn, 

gMg O • hMgFs • G e Ch : iMn 

mytmSa mU 2SaS6, 2SbS4, 0. 001 
S c SO. 0 5, 

lSdS3, lSeS2, 0. ,00lSfS0. 05, 
2. 5SgS4. 0, OShSl, 0. 003SiS 
0. 0 5t*fe5„ 

HtfE^^^^^nM^k^^^^m^t, pit 
U 

tMEnlWK4Mft«a*5 X 1 o" /cm'm 

BUEI naGa,- aNl©af ^0 i 9*t< 0. 1 £1 

T, 

MfEI naGaV w NJgOj&JPtf* 1 OO^y^ Fp- 
A£*±, 1 0 0 0*^;^n-AgAT-efc5<t*}C, 

gMgO'hMgFz ■ G e O* : iMn, 
j C aO • kMl O • T i O* : 1 P r , 
mM2:Oj • (Pi-. V„) jOs : oEusOj, 
M3 2 0: S : pEu, 
M4z O : q E u 

%%m.W.o at, 2. 5SgS4. 0, OShSl, 
0. 0 0 3S i SO. 0 5, 

MlttZn, Mg, Sr, B a <£ 9il&$ft5'>&< k 
fclSo j+k+l=l, 0<kS0. 4, 0. 000 
0 1 S 1 SO. 2, 

M2t4La, Y, Sc, Lu, G d <£ 9 WRZ 
<Hlft, 0. 5SmSl. 5, 0<nSl, 0. 0 
0 1 SoSO. 5, 

M 3 14 L a , Y, Ga, Sc, L u «fc 

<it>l«<, 0. 000 5SpS0. 1, 

M 4 {4 L a , Y, G a <t 9 aR*tb*^& < k h 1 So 
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0. 0005^q^0. It*fc5, 
■?h*)mftB*1&%1rZ>%%m=!-t, BBS***©** 

0 ng**6to«r&tf I n 5 G a ,- 5 NJf ©fSttJf 
U 

fltrIE**fi*»«# 5X10'7cm' EILh, 

WEI n«Gai- 5NJi©««a*0 i9*t<0. IK 

T> 

MIEInSGai- 5Nl©If ^1 0 OtV^ hn- 

gMgO - hMgFj 'GeOi : iMn, 
jCaO-kMlO-TiO, : lPr, 
mM2 2 03 • (Pi-. V.) 2 Os : oEu:Oj, 
M3j O z S : p E u % 
M 4 2 O : q E u 

$§ftgjg„ {fib, 2. 5^g^4. 0, OShSl. 
0. 0 03^1^0. 0 5, 

MlfiZn, Mg, Sr, B a X 9 S#l£;i"l5'>ft< t 
t. 1 So j + k + 1 = 1 , 0 < k ^ 0 . 4, 0. 000 
0 1 £ 1 £0. 2, 

M2[iLa, Y, Sc, Lu, G d £ <9 jgJ^ft-S'J'ft 
<thlU a 0. 5£m£l. 5, 0<n^K 0. 0 
0 1 go^O. 5, 

M 3 l± L a N Y N Ga, Sc, L u £ <9 mVl&tl2>'Pt£ 
< thlUo 0. 0005Sp^0. 1, 
M'4"I±L a\ Y; G a £<9 W1R&ilZ>'Pte<- t k l ft, 
0. 000 5SqS0. lX'h& 0 

[0001] 

[0 0 0 2] 

tf-^^- K (E*T\ LDH^p) ft. /M! 
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$ftfc 0 rtl{C#^RGB<7)Hllfe^lJfflLfcLEDx 

[0003] 3B*^*-mtt/B£;h,3i83W© i M* 
[0004] L*>u4**e>, mffi^t - 5^r»3ft©5t> 

[0 0 0 5] #fe3R*«i«ff«lc»3fe^riBftlB3t^ 
'f^-KtUli, GaAl As, GaAsP, A 1 G 
a I nPftifSrlBJtJi^fcotOdSfiJfflS^-CVS. * 
©fc» % RGB (#, ft* #) ©»*S:H-*i»#S:ffl 

v ^x mm & izz&yt stfsrtas-etfc^. ^ssfe 

# 5 t> ©©#fefcH LT ttWfr*»»fe gft 5 
»*fiJffli-« £ i <t ft 3, ^ilMWIW*!*** 

#*9IBi^«ltl:44. 

5 i t tcj&B LTiM^fcte^SfeW****©**!:* 

as j en-e*b*t< lifts. Ei9(c, mmmt^-m^m 
fcZR^tc&ytm* (a#*6, b#*m&) 

^■Ctt©***^ (C*«*fe) ©4$tta***<ftfc3* 
30 [0 0 0 61 RGB©^^"*— K&*fr-P*i*5fc3 

$ * 5 1 jaft^flsfc i 5 * !7 h /<y ft if 

# ft mm t ft So w©<t 5 fcfew*te-«*«sEflstt** 

AtftP B 1Hi:ft6 D 
40 [000 7] $ ?, fc, 3S3t Ktt«*tfc*fett f 

R G Bft i?iS3S3t^riB/j:# LEDfymn 

■&5**sg«iLTB*-a"e*«a«, efem^t'^^ft 
*^*-K&-ttt-Pli^effl*?*S:#«:v\ LEDf 

5/ y tt, ¥#tt-efc 9 feis^»S©^< 7 y * t> 4 £ti a 

50 fc5o 
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[0 0 0 8] ±i£©*n<, b\Z.Wttt£ 

i#<D$gfS!^KJ;9&-f*k ««tr if 

[0 0 0 9] #l±|^AIi&lCLED^y^<E>fg}fcfe£m 10 

1 5 2 6 0 9-9^* % W7-9 9 3 4 5^Wiif 

^t-Kiaot, #fe*Sr*3ti-*LED^i/rSr 

[0 0 10] JWWWctt, &%M<D=-*fl'*e—*>Y*r 
* y7Wc*V>L E Df-y:/* y - K7 A<D$fc4&Hc 
19! ft b Hfc * y 7°-t & if (ciSfi-T 5 . L E D f - y ^tt, 
LED^y^^Jtbttfc^^/^xA^^^^/K^ h 

a wit ^ K«*t * * £ (c l e d f- y e> 
[ooii] $63te**a» 9 jaesfis 

»^as*^fc©i:£S«ftfcfc^t>©fcif;i**>5. 

£ ifcft ^ t> o b M. v t W&t 5 1> © ir & h 

•So 

[0 0 12] 

a»&fiv«ft^i:«iM-5#a\ "OB < 

b£ft5o SWtHt^-efcSLED^y^**** 
yl^-/^ K¥ ^ y ^Sr^Tl-S^frSrfflV^IMtO 

"Ctt. LEDf-y:7A»fc«*Lfc3te#^ft3te«fcS>$» 
Sfcl5fciB»ftfflfc«o-Cttffl-*-3i:, SftfcKSfltt* 

fc-5„ 50 
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[0 0 13] H«l£*36**0ifi»lcRI*&;ftfc*#ft 

hZbZnZo nut? 4*— h't Lxmm-tzWi&te, 

[0 0 14] *3t«K©^»^J:9^C^* 

[0 0 15] UttfoT, #3S9§ii±12lI)S£8?&:U 
*1ttr if 

^S:-&tf»*l6«ftifSr««-r5ii:SrBWi:i-5. «f 
[0 0 16] 

LiKS^m L-Ci8ft-f 5 *3t*ft bZm-rz ^3tg«T* 

i: Ut 3 6 5 nmi»5> 5 3 0 nmrttftS 
feK^ aMgO' bL iiO • SbiOi : cMn> dM 
gO - eTiO) : fMn, gMgO - hMgFi - Ge 
O: : iMn, j CaO • kMlO • T i Oj : l P r, 
mM2 2 0 3 • (Pi-. V.) 2O5 : oEu^si^MJ 

[0 0 17]{BU 2^a^6, 2^b^4, 0. 00 
l^c^O. 05, 1 ^ d S 3 S l<e^2 s 0. 00 
l^f^O. 05, 2. 5 ^ g ^ 4. 0 % O^h^l, 
0. 00 3^i^0. 0 5» MlfiZru Mg, Sr. 
BaJ:«J31iR$iiS'>ft<i:'bia, j+k+l=l, 
0<k^0. 4, 0. OOOOl^UO, 2 0 M2ti 
La, Y. Sc, Lu, G d J: •) 3W5$ixS^4 < k t> 
ia 0. 5^m^l. 5, 0<nSl 1 0. 001S 
o^0. 5t'fc5„ 

[0 0 18] *»MO!S*«2K:.|E«iO»3tSiltt» IB 

< k hmmmt^m^mw-x'h <o ^myt* 
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^TaffifebteZS l/Y—-7<T) I n a A 1 3Gai- a- 
0NJf©gtt/BSr*TU InaAl j3Gai- a - & NM 
©aWOW, |3fiia s 0£Lh, a + /3{K^l*R I 
n a A 1 UGai- a- 0 NS©BSSJ¥ # 1 0 O^^* h 

■ bLiiO - SbiOj : cMn, dMgO-eTi 
Os: fMn, gMgO - hMgFj - GeO: : iMn 
frt>mtR£tiZ'J?t£< t h~mX*hZ 0 10 
[0 0 19] -ffiL, 2 ^ a ^6, 2 ^ b ^ 4, 0. 00 
l^c<0. 05, 1 ^ d^3, 1 ^ e ^ 2, 0. 00 
l^f^O. 05, 2. 5 ^ g ^ 4 . 0, 0 ^ h ^ 1 s 
0. 003Si^O. 0 5T'fe5o 

[0020] #*!pi©»#$i 3 £»*©»*»*»» m 
****** ni^b**^*** 

^fp*fii4 9 p SWUHfefc^tr I n a A 1 /3 Ga.- 
a- $ Njf ©ffi-ftjf fc^L, I noAl fiGai- aJN 
lOaliSO^ /JfctfOgU:, a + /3 flttdS 1 5ftN, 

1 noA 1 UGai- a- 0 NJf©JKJP# 1 0 0^">^ 

0 • b L i j O • S b 2 Os : c Mn, dMgO-eTi 

0 2 : fMn> gMgO-hMgF, - GeOj : iMn 

[002 1) fflU 2^ag6, 2 ^ b ^4, 0. 00 
l^c^O. 05, 1 ^ d ^ 3 , 1 ^ e i 2 , 0. 00 30 

1 ^ f ^ 0 ."• 0 5 ; 2 . 5 i gi 4 ; 0t 0 ^ h i 1 , 
0. 00 3^ i ^0. 0 5X*hZ> 0 

[00 2 2] *3§$©ff #Jf 4 {CfEg<©3!}ti£fitt, |g 

iMH-a***^ *#**©iK0*3teJfc*£J:0ia 

^T-vWfehti.*) nS^S&feSr^t? I n oGa,- aNl 
©S-ttJl Sr^L, n H^ffiftft&tf 5 X 1 0 " / c m' 40 

IiittGa,- aNl©afi50i?)^<0. 1 
UT. InaGa,- aNl©Iffiil 0 0t>^Fo 
-i»£Lh, 1 0 0 0 ty^7 F o-AWTt*fe5 
lC, ^3t^WWffifiS;S;* 5 gMgO • hMgF: • G e 
O: : iMn, j CaO • kMlO • T i Oj : lPr, 
mM2 2 O s • (P!-„ Vn) 2 O s : oEu 2 0 3 , M3 2 0 2 
S : pEu, M4*0 : qEu, **t>WSl£1n&'J>l£< 

t t>-mxhz> 0 

[0 0 2 3] fiU 2. 5<g^4. 0, O^hil, 
0. 00 3ii^0. 0 5„ Ml I2Z n, Mg, Sr, 50 
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Ba±!)I^$H5'>/j:<i:fcll„ j+k + l=l, 
0<k^0. 4, 0. 0000 1S1S0. 2 0 M2li 
La, Y, Sc, Lu, G d «fc 9 m&.&tl%'Pte < t h 

1 ft 0. 5imil. 5, 0 < n S 1 , 0. 001$ 
o^0. 5„ M3liLa, Y, Ga, Sc, Lui!)I 
^$tl5'>&< bh lft, 0. 0005^p^0. 1 0 
M4fiLa, Y, Ga ± 9»JR§;h.S^4< £ t> 1«, 
0. 0005^q^0. lT*fe5. 

[00 24] ^SSBJI©!!**! 5 fclEfc©**S»i, IS 

JJ*-*"*****^ X**^©*^***^ J: 9 ft 

^nflfigfc&t) nlWttttSr&tf I n 5 Ga, 8NI 
©JSttJB*#U »M^5X loVcm'K 
±, I n 5 Ga,- 5Njf©Sfit#0 ± 9 *t < 0. 1^ 
T, InSGai- SNlOKWiOOt^hP- 
A£t±TfJb5t*t % f)tfefoa^ 5 gMgO • h 
MgF: - GeOi : iMn, j CaO - kMlO-Ti 

0 2 : 1 P r , mM2: Os • (Pi-. V.) 2 Os : o E u 2 
O, , M3 2 0 2 S : pEu, M4 z O : qEui»bM$ 

[00 2 5] fib, 2. 5gg^4. 0, Oghil, 
0. 003^iS0. 05„Ml(iZn, Mg, Sr, 
Ba ±!9il#l£ft5'>£< itia. j+k+l=l, 
0<k^0. 4, 0. 0000 1^1^0. 2 D M2I1 
La, Y, Sc, Lu, G d X 9 < b h 

lft 0. 5imil. 5, 0<nil, 0. 0 0 1 g 
0^0. 5„ M3fiLa, Y, Ga, Sc, Lu±5I 
&.ZtlZ>'J>t£ < b t 1 ft 0 .-- 0 0 0 5 ^ p i 0 . 1 0 
M4HLa, Y, Ga J: 9 StR^ftS^ft < £ 1> lft 
0. 0O05iqS0. lT*feS„ 

[0 0 2 6] 

[»93©H*©J!afe] #3PJ#kfi, 

^•rs^ticit)^^, *i*w©fl[ffli*fc*j»t5*ai 
[0027] m^wn<o^%m-^m^b^mm 

if-^*S3 6 5 nmA^5 3 0nm) Sr»*J:<»3t 

fi*as©afi«5ttHa*±sfi©*D<«»-ci)if<, lot 

-^tt^oti^. ^©fcft, 383tS6Bt L--C©** 
■^»*S**S:lRl±$*<5fc»KittaHR$ix*:#jE©*3t 

sd^&i;^^©***!! t ©a^fcHi-tf&e t * *. 

[0 0 2 8] EP*,, «3t««fcffl^b*i5*3fe««tU 
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m 3 offif*>b 4 0»Jct*sJ:*»iaW»«lct)+»iHit 

*»fc*t t X ©ffif^tt t> S * $ ft* o 
[0 0 2 9] 2. *3fc#*S:6]_k£tt5fcii>, 

5rt„ 10 
[0030] 3. Bfite iotas* J: <3B3feiiriBfc:: 

i= . 

[0031] 4. *3t*^ifi»icEB$n5»&, ?as 
[0032] 5. %yty4*~h*<DmmmmzfccxM 

[00 3 3] 7. •fep^mit|feVMi^<D^)t^«(Z) 
[0 0 3 4] r.^b©*#S:*fe.1-fc©t LT*»9i 20 

TaMgO • b L UO • SbiOi : cMn> dMgO 

• eT i Oj : f Mn, gMgO • hMgFj • Ge 
O2: iMn, jCaO-kMlO'TiO: : lPr> 
mM2 : 0) • (Pi, V.) jOs : oEuiOi, M3iOi 

S : p Eu, M4iO : q E ufrbMiRtSfo&'Pti: < t 

[0 0 3 5] A#«j4*3t«fi©-WiL-C, ^2/^ 
>f ^LEDSrH2|C*-f. f y^^^LEDOl#2 

0 2£^#*i^fl|/j:^£ffl^T^#vK@£$-£T 
fe5„ *ttt5''ft-2 0 3i:Lt4»S:LEDfyy 
2 0 2©*«tt£tt#MBHte>Hfc#*ffi2 0 5 ifc-t 
*vCTx*ftWfcfttt£-£-C*><5. 5MgO - 3LiiO 

• S b2 Os t l"CMgs L itSb: O13 :Mn^r^^ 40 
'>ttMB>fKiS^***fct,©S:LED^y^ 

2 0 1 t LTJ9-fca*UMWBrici*-ttr5. £©±54 
38#^ hlcm.tl Srtt» * iti:±oTLED 
^-yT'2 0 2Sr3B*$*il5. LEDfy^20 2H 

6>©36*i: LEDf-y7'2 0 Zfrh<D%h<D 

T, *3BB©*ri8Wfco^TI¥3*1-3. 
[00 3 6] **Wfcffl^bn**3t*K 50 
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5o Afrft4**»fti UTtt, aMgO-bLiiO 
• Sbid : cMn, dMgO - e T i Oj : fMn, 
gMgO - hMgFi - GeOi : iMn, j CaO • k 
MlO-TiO, : lPr, mM2,0, • (P,, V.) 1 
Os : oEuiOi, M3 2 O2 S : pEu, M4iO : qE 

[0 0 3 7] ({fiU 2^a<6, 2^bS4, 0. 0 
Ol^c^O. 05, l^dS3, lSe^2, 0. 0 
Ol^f^O. 05, 2. 5 ^ g ^ 4. 0, 0 ^ h ^ 
1, 0. 003SiS0. 05„ MlfiZn, Mg, S 
r, BaJ^WRSflS^fc^fcia. j+k+l = 
1, 0<k^0. 4, 0. 0000 1S1SO. 2„ M 
2liLa, Y, Sc. Lu, G d «fc 5 miRZtl&'Ptt < 
it lit 0. 5£m£l. 5, 0<n£l«-0. 00 
l^o^O. 5„ M3fiLa, Y, Ga, Sc, Lui 
0»&£*t<5il>*< irt> ltto 0. 0005^ P S0. 
1. M4fiLa, Y, Ga ±*>aft$*l«4>fc< tfcl 
S„ 0. 0005^q^0. 1T*>5. ) Sbfc4Mt*»& 

©?TO«#©*&*aHc»a$**fc«>fcWu £fc*3R 

[0038] 3B#***»fe*fcm£*ifc«ras3teife 

a»b©£3fcfc-#*~7WKSMt4 irSrSiBI-S^K^ife " 

2Et±#*3«jS©*ftl6«i:LTfcfcV\, Sfc, ^3t 
-frSo «^St©t^&»ffi*ffi : f->Hc£*r£ 

5: t^X'f So 

[0 0 3 9] **»«©-&W»*tt, fifett-^WMfefc 
fc^-x^f ^i/gp^-^ K«*tO*iiifl!l*»b3fi**-T- 

Tk^tcis^b^WJU^-r^o tt*. *3t«K©$*r 
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^-n^SftJlH^&roaHKU J!M*a*fcif©*»a*.k 
9'>*<1-5r.i*«-C#4 Q £©J:5*» £ft^«©# 

X&%^<D¥-M&&tfO. 2nmfrb0. 7 (imfi) 
5:ii«#4LP. *fc, o. 2<1 og-> 

f-rKO. A5XhZ>Z.ttW&^\ 10 
[0040] *369!©**IMm» Wt***^^*-*- 

z&wm&LXMwztiik&immtLx me) =a 

W- cm" 2 KA±1 0W- cm" 2 EJTlCiS^Tfcia^lC 

[0041] ( a M g O • bLiiO - SbiO. : cMn 
li**Jt©^2fe) aMgO • b L i 2 0 • Sb 2 <D, : 
cMn%yt®W<n±f8,JjW&\tLX\i, MgCO,, L 
iiCO.. SbiOj, MnCOtZIfrtytLXZh^fr 
5:3:1:0. 0 0 1 ~0. 0 5 ©^-A'ttT'teffi-f 

&L7A'$iim%i!ktt*>%o *IWSrl 2 5 0;4>b 1 

4oot:©iaapfc-csstf*!i2i^M*fi!£u SfetcK* 

#B^5 6 otrei 0l$Pt9^±jfe&LTj&$ I &;M# 
fc. jK^p^^^Z-^T^-^^^LT^ # 

LiiSb.O u :Mn***fltSr^jS**5 3.i:as-Ct 

2Sb^4, 0. OOl^c^O. 0 5 ttZZtAW 

- [0-0-4 2]--(dMgO-- eT i Or: 'fMriSfif 
©£#») dMgO-eTi0 2 : fMnMI©4 
fiK^ffi^JtUTH, MgCOa, Ti0 2 . MnCafe 
J^i: LT-ett-€^2 : 1 : 0. 0 0 1 ~0. 0 5©^e 

m^x+9tfe^7fr\-mw£¥Km#>% 0 ntwsri 
2 50Huo ov<Dffim^xQm.<pm2tifmmf& 

U SbtClftSfSH^^ 5 6 0*CT*1 0«FfflK±*lricU 

$5. #1-, ffi»«t»3tS-tt-«fc*ttt % l^d^ 
3, l^e<2, 0. OOlSf^O. 05tf5ri 

3t 5 S»jH8©*rft*t?afi § *t ^ V \ 

[0043] (gMgO'hMgFi - GeOi : iMn 
*3te*St©£j*ft) gMgO • hMg F* • GeO: : i 
Mn«3t*R©4fejftfr«feWi:UTfi, MgCO,, Ge 
0 2 , MnC0 3 $:JS!|S|-i:LT-tn-en3. 5:0. 5 : 
1 : 0. 0 0 1-0. 0 5 ©^Wfc-C&ffl-fSo -tft-? 50 
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■filfflMi: IttJftSrl 100H125 Ot© 

ffl«»C-C*$R'M&fcU $ 6fctt*#BBft I f 5 6 OX^X' 

1 o&frm±-&]8.Lxmf&&*'&?>< 1 m^z^x* 

SEtCfflVbftS 3. 5MgO-0. 5Mg Fj ■ G e 

02 : Mn &%Mnt:J&!SL 3*5 £.©* 
*»K©tf-^SE*l±» 6 5 8 nmffc5, iftJ? 
*W6fti**$fcafcWU 2. 5ggg4. 0, Ogh 

0. 00 3^i^0. 0 5 tlr ZZbtffriL 
v\ ^©iSJfettWW:**^©***^-*^©®**^© 

[0044] ( j CaO • kMl O • T i Oa : 1 P r 
*3feWflt©**ffi) jCaO - kMlO-TiO: : 1 
P r^te*Mt©£j*2fcfcL-CH:, CaCO !( TiOn 
P r,O u , H, BO, £r#-^ /Hl-g-L 1 2 0 0d»P> 
1 4 0 0t:T?2l^raBif*»«f-e»Bfc1-5. jfe&p B n£5g& 

l^feftSCaT i O3 : P r Sprite* 5 £ «t 

^•CtS, £©£3MMt©tf-*»*tt6 1 4 nmt'fc 
5. MlliZn, Mg, Sr, B a J: 9 £ ft 

5^4< it l«Tf*«?firiX©7C*-Ct>ra«Kl*3t** 

j + k + 1 = 1 N 0<k^0. 4, 0. 0000 1^1 
<0. 2©t6H*«#4U\ r©*3fe4Mtf4#*8©« 
***** ©**M»i*T?#jSfciaie S *u38*i" 5. 
[0 0 4 5] (mM2 2 0: • (Pi-. V.) 2 Os : oEu 

• Oi *3tftW©fe*ft) mM2 2 0, • (Pi, V.) 
2 0 5 : o EuiOi*ft4Mt©±fifci6J: LTfi, Y 2 O: , 
Eu 2 0 3 > (NH,) 2 HPO,, ViOiSrsff— A'SA'ift 

1 0 0i>b l-4 0-0tt'2 

*Wfcffl^fe*i3Y (PV) O, : Eu*3t*WSr?U/* 

miims, £©*3te4Mt©tf-*»gn6 2 

Onrat'fcS. M2iiY, La, Sc, Lu, G 

d £vmiR£ti&'pt£< t fe 1 v)imx<oiimxh 
mmcftytzitzztfrxzz, Kiws^*3t$ 

^Sfcfet-liO. 5^m^l. 5, 0<ng 1, 0. 0 
0 1<o^0. 5©ttH^#*U\ r©^3fe^«f±* 

* w©is3tm^^ e> ©*^M»«-cff7i»csiie $ nis^-r 

So 

[0 0 4 6] (M3iOtS : pEu*3fe*K©*J*fe) 
M3 2 0 2 S : pEu**»SJ©^J*fe«i:b"Ctt, Y 2 

03 i E u 2 O, *mkX®M&, m$Lt&t LX&tt£it 
S„ -©^©Eu 2 O,*{±0. ia»P>2 0mo 
4U\ i©it***ffift1 I T»80 0*»b 1 0 00*Ct? 

o*c*»?>i 2 0 o"c©jaff{cj: K> 2frt>3mmm&Lx 
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jgfi{16 2 7 nmt'fcS. 4*, M3liY, La, G 
a, Sc. Lu±0afc3ft3'>4< fcfcl«T?*>!?fir 

I?ar»cj&3fc**5fc»fctt0. 000 5^p^0. 1© 

[0 0 4 7] (M4iO : qEu«3t«Wt©*J*8fe) M 10 
4 2 O : q E u3*364Mf©£jS«fc0!|£ LTte, Y, O, t 
E u 2 O, \C 7 7 y ? * £ LT * >7 X £ jRftl L 3 $Mtt3; 
fi^S- tt&JSBPHi 1 200tHl 60 O'COS* 

5 1l>^J:«^*tm\ ft*. 

6 1 InmfM, &3b\ M4I±Y, La, Ga<fc<5ji 

\z\zo. ooos^q^o. i wffifflaw* LV\ -© 
[0 0 4 8] (*36M©3i3t*Wi*tffl^e)Ha-tO 

£**fe©»ftifcft£-&tf«* ©38ftfe£|gft£ 

[0049] **W©*)t*WcJn*.-cifc«Wfi»*« 
©iT«*-ea*J:<**^ri6ftM*»Ki:UTtt, *y 

y F3R«3t»ft4if* s *H' bn5o -fe y !?A-cf*SSix 40 
fcWy *A • T^ = -7A • #-*y K3R*3t*« 

[0 0 5 0] -fe!J ^A-e#S$ixfc-f T/u 
^W^n^mih^o ftfrWfctt, (Re., S 50 
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m«) j (AIit. I n, Ga.) s Oi2 : C e ({lb, 0 
Sx<l, OSySl, Og'zSl, OSy + zSl, 
Rett, Y, Gd, La*»fefc<58J:!JaiW£i'l5^* 

[0051] (Rei-i S mi ) , (A 1 1 n, G 

a.) .0» :Cett, #-*y MffitOfc*. JR. 3fcft 

iSKS-frSw 5. JS3ttf-^f>5 30n 

Gd-ca^-rs^irT-, »3t»ft*«sstfi^'>7 h-r 

[0 0 5 2] Sft*3R'fc'&* i l i *#8rffi^fcLE 
Df-y^t, "fey !?AT*#S$tifc-Yy by • 
*=.^A-^-^y h**3t»W (YAG) |C*±iB7C 
(Sm) Sr**-S*fc«3t*«i:Sr^ri- 

[0 0 5 3] i©±5&«**Wtt, Y, Gd, Ce, 

Sm, La, AlMGaClfSfiLT^m XitM 

*HIJtT?+»fci&&L-CJB3ftS:»5. Xtt, Y, Gd, 
Ce, La, Sm©*±a5c**^*»lt:-Ciftt*ff 

ttrntrnt. MNkT^5 = ^^ ^b^y^^t^^-g- 

Itl 3 5 0~1 450° C©mSSSH-C2~5Nfraji 
T, ft*, ftjft. *«fct»Srai-Ctt?#«ri: 

[0 0 5 4] -t y i7A-t?#ffiStLfc-< y h y 17 A • 7^ 
K y =. ? A T'S^-T 3 r. t \z i >9 3B3tjfe**Sft»5fl!l t 

hy • T/V^ = -7A • ^f-^y K3R*3t*JCfcJPJt 

[0055] *fc, m^mmt^^mm^bmm^n 

2 PzOj : Eu, Srs (PO.) iC 1 : Eu, (S.r C 
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a B a) 3 (PO.) .CI :Eu« BaMgiAl 

i6 On ;Eu, S rO • P1O5 • BiOs : Eu> (B a 

ca) . (po,) s ci : Eut£^mm^mf^n 

Z e m^t^%^m£^%mnh UZnSiO, : M 
n, ZniS iO, :Mn, LaPOi :Tb, SrAl: 

0, : Eute¥twm\cmf e>*is. efejs***ri6fc 

[00 5 6] 4fc, «*ao*3t*KSr*tJffl1-5»& 
«f Ktt*©*ft4Mt«ril'&£ -£T^j£ £i£T t J: ^ U 

[0 0 5 7] £©£5fcte©*#**$tfiJJ81"$-fc 

[00 5 8] 102, 202, 302, 80 

2) &$£W\zm\,^biXZ)%%mi-tl-i., aMgO • bL 
i : O • S b 2 0> : cMn, dMg O • e T i Oz : fM 
n, gMgO-hMgF 2 -Ge0 2 : iMn, jCaO 
• kMlO-TiOi : 1 Pr, mM 2 2 Os • (Pi-. V 
„) 2 O s : oEuiO,, M3 2 O* S : p E u, M4 2 O : 

q e ufrhmR£fr%'pt£< ±is=-m<D^%mw^w 

3t*-T-|4, MOCVDft^HVPEi£^i*)Si±l- 
ma&t-ftkXsXtt* I n «A 1 /3 Ga,- a- 3N «1 
$-fr-Cfe-5„ *3»frO#Jti: LTtt, MI S«£\ P I 

3. 4/c, SrST-SSS^^-fS?* 

[0059] mmikfc&®*mfc*w*tfLi$*£z>w&.\c 

<Y7\ ^Wftfc, *fcT*/W (MgAhO.) (D.t5ft^ 
SiC (6H, 4H, 3C£r£tf) , S 

1, ZnO, G a A s , G a N*&fi*<Dtm«rffl - 
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fcfijEI" -5 * 777-1 Sr»^1-5 d <t d 5 34 t 
fc, /<y7 7*&frt©±l£&jft1-3Sffc»*ft'&* i t £ «& 

[0 0 6 0] :©I^, -y-7 7i'Tg«±t£{£?u&ft^ 

y77i, ^:<DJifC^2«73/<y7 7Mt-r?>r t^T'f 
10 3„ ffiia*S^y7 7S©Jb»cftL-Cric***5»2© 

#4 L < tt7 1' K-:7© G a N * 1-a i #34 u \, 
T> K-^G a N£-f 5 t^O±tC/fcB:$-tf:5 nSPFijsfi 

fffilOOty^hn-M^ 10(ira&(T> & «b 

[00 6 1] 4 fc, %2<D^yy 7 m\i^^y VMttt 
20 GaN2#«rft«1-afc»©TiWJ:'t5*§\ 
A 1 fiftJfc©vffl^0. 5EiTOAl.GaH N (0^ 
v^0. 5) ti-«it*«#4LV\ AlSftlfc©v|t 
*«0. 5SrjtBjt5i, fe&^ttiv^ ±9fctpL5ilSft 

2©^y77ll;S i, G e^Cnl^tlS: K— T'L 

[006 2] Sfctt^flS-g^iNMieSrteJS Lfc png^ 
30 fc^S******* bTfi, /<y77-l±t, nl 

y-^-e^ tfc!B-i-©-=« >9-v-ym; n-mmt- 

7/1,*=.$ J* • #>J [7^T*^^-frfc^l©^7 7 K 

[0063] aft^y ^i^^ftte, ^#e*S: k-^ 

II, niK-^V h t LX S i , Ge, Se, Te, C 

Zn, Mg, Be, Ca, Sr, B a ^£ K-T^-fr 
K-T'bfcysrfett p SHfc Lie <^fcftpl K-^^ h 

50 [0 0 6 4] #}C, |>J3 6 5 0 0 nmWT© 
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mt# y v a t ©raic, y-?^ t n mm t n a* 

5 X 1 0 " / c m' *S«©*ft>f 
#y *A (I noGai- oN) t-feot> fiEJfft* 1 0 0 

^V^* Hp— AfiJUbl 0 0 0*y?x hn— i»£JlT, 

i n©{ia«o it)#< o. iuTti-£^t-em%}& 

S, Ge« Sea»f>«iRSft5^fc< 
IgjpirLTl 0 0t^ Hn-A£*±, lOOOty 
^(•n-A£Jl7W*l<> H(C#£L<tt, 20 0 10 
ty^ho-AKl, 8 0 0^-^^^ Kn-i^^Tx 
St>#£L<tt2 5 0*>?X hP-A^h 7 00t 

[0 0 6 5] E«IC. nlWy^At, plSft* 
])VJ*k<Dffl }C, ?zf>\<^7- a mm t £ -fr n H^WftX 
«*«5 X 1 o" /cm'£JU=©£fb>f • # JJ ? 

A (UJGbi- 5N) ffcot, RJ?#1 OO^yy 
*Hn— A£U: % I n©ffi5ti0 0. 1 SUTJ: 

tT*^3 6 5 nmH4 0 0 nmgilT©*^^ 

ftittSi, S, Ge, S ed>5>3»R$*l5^j:< it 

-«-c*>S. B?t Lt i o o^y^ hD-A^s 

#£L<, H(C$?£L< Ji, 2 0 0ty^hP-i£t 

[0 0 6 6] ^fcfcffiUtfjfcWI-SSMtJfrf-ib-CG 
aNir-fSi, *iJ:*3 6 5 nmO«3tSr#*ii:*Stf 
§5. L*»Lfc**&, m#fi#*M£< A 1 Sr^S* 
«fc$fefcU**«(£T-f*«l^fc*)5. -Hf±, A 1 G 
aN, I nA 1 N©l6i&ttfc.J:3 fciSfflSftS. A 1 G 
aN, I nA 1 N& if fcffittJf i, K*ty 30 

^*/l^-©|H»ib-A l Sft*fc©« lr** 7 V YM £ 

J^|*i-5i5«as*<5. A l SftJ*©lSl^ 7 y KSttife 
*tt©&V*fc©:JM&&;h,te< 

#*^©JftfoiWI<fc4«rR]te*3. iCiiP, ±34© 
*WgES:Ka*»C**i-S*3t* : T-tt < GaNiSttflfc 
**©I nm**5tfltt»*« ; fOIIJAi s jlll6!) 
£fil±U Mitf I n&frTsMc&tfGaNSrJSIftJii: 
GaN±9tl 0ffiFEH±ffl*a«ia±-r5. tto 
T, InaGai- aN, InSGa.- 5N©ait, 5 -fit 40 
thO. lJ^T, #*L<-f±0. 0 5tiT> 5bti#S 
L<tt0. 0 2£AT, L<»0. 0 1EATKW 

frfS. 4*3, rrt'I nGaNiliAl5r^<t«4 
v> ©-Cfi4 < teStft if (c i o 4-f 5 * tttt U"<^ (M it 
tflniHAl £fflfi'J>t£^#M) ©A l S:t>-&tP 
t,©T*fo-5„ 

[006 7] #3§?mc*ijffl$;ft,3353t^fi, 
InoGa,-oN, IniGai- 8NS:ttt5ffiii 
KlgLT, AliGai-i N (0<X^0. 4) 
tt^Wift?rWLt<)ft^„ :©AhGaH 50 
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NJffif£ffil©2o©±ffi©?ib, v^i*n*»-*»c«fL 

iOj:34AliGa w N©Xfilf20<X^0. 4 ©IS 
H*«#*t<, 0<X^0. 2©«BB* i J:9#*U<, 
0<X^0. lOBBtfftffSU^ 
[00 6 8] 0. 4 ±(9 V>£ A 1 « G a Njff 

#JtL<4a«|S3fc*>3 0 AIiGeh NORJPttO. 
5(/mEiT, £bfc$J*L<tt0. 3/im£TF* ftt# 
*L<(40. 1 ymJUT©)^J¥-C*^i-5„ 0. 5 m 
fcSfcfcStAlfifiJfcfriMK UCfc» Al.Ga,, N 

[00 6 9] A 1 ©&&JfcftStt£©ttBllC*>£2fc4fe$ 
-ffr&fciNIMWi SrfiH4JI©iiiS±Si«fcft LTJgfiU Lfc» 

45r*#a*U\ nJHB!l©A l*Gaw NJf£*< 
Lfc##Htfj#6l±M > 1-VMBfi]fcfcofc. &ten/l 
ill, p jf{!l©A 1 x G a ,-« N©S*b»3fWb&tt¥*#tt 

a&sa i jiftjfc&^ri/ci^-cfcft^. 

[0 0 7 0] Al.Ga.-. N (0<X^ 

0. 4) T?fc<5^k»3R^'g*iiy»#J:9 , bSttJBi»b 
(til/tffilBtl n.Gai, N(0^s<0. 1, j> 
s, m>s) fKliAl,Ga M N (0<t^0. 

4) •e*5afls«3R'fb-&«i|y»frS:^ri-«itt>t?t 

5. £©£<fcfc*¥*fcf±GaN#^fcffl^fe;l'L5. 

4*5, AhGam NOitt^ft^ItPlI 
|C, nJIft, plrt©^-f^-*-}iffM$HT^tt{i 
&rLfcp€^~^J&£ftT^5&g[i4V\, In 
■ Gan N, «L<f±Al,Ga» N©^J¥fi#fcPl^ 
■T5 1 v^r H-JfAHc^l-S-aa^fctt l 0 /X 

mETF, S6»»C#*L<tt8nm£JlTJCflSi-S. - 

p^fiiji-jfM-rs^a-scttnifijj: k> i>m< matt 

SIW^K, 2/im^Ts SblcfftKliln 
mgJlTWilff-e^-t*. 4*3s I n.Ga., N, 
<liAUGaH NttP|-i»*flB©/iUl*«:*)oTtA 

[00 7 1 ] Sfc, nil, *fcJ±pH|iJ©'>4< 1 1> 
— K=¥+ y^i^-©/hS4G aNlt 
/<y K^t y ^x^^-©^cf 4A 1 . G a u N (0 

S^frJiSrWUXtiV^ Al.Ga., NttSteEfc 

ir^M*Ll\ iOAl.Ga., N(il^C<|5]-^®{ia 

[0 0 7 2] «»T-*3£i:1-3#£\ GaNlMAl 
uGa„ NS©MJ¥lil 0 0^-^^^. hn- AJ^T, $ 
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JS#»ttiI*l!WM»±©RWi:ft?K ffilf }ci»'>ft* 7 

v\, Al.Ga.- NSriBftT-©«i*Jiti-«i:, lg£J?© 
J¥V"b©teibRL-C % A 1 fifiJfcoHi^ 7;/ 
*#A9fc<l\ :WAl.GaH NJR&ffl&ttJMft 

ff«T©iiff^jfc*£tf-o^£i:fc,fc5. a io 

l.Gai, NtGaNittlRl— fflft-ej«*-et5fc»» 

HSSfcfcfcftttfttfftfe-f, AlGaNtlnGaNt 
Tfife^Srflf/Si-awttt, Al,Ga„ NtGaNt 

[0 0 7 3] GaNfMAl.Gau NJf £ Sr^rtS 

T?7y Kg SrT&fct fSte*©#F* ± 9 V< 

v K=¥+ yT^*/!'*-©**^^**^*^* 
SrjfcAS-SS&S****. ^K^*:/^^-© 20 
^ctftSMMHt^MMWittt* Wt>A l ©ftAJt 
®Kv , «afl:*3Rft-g***flET?*>5. A l ©&£&©£ 

* #A 9 ^1" < ft 9 LV\, 
[00 74] b*»Lft#&«fc^Jffc:*5i, 

£«j&-r 3*-s£a i m^ito^m^mt lt*>, 

#tt»JMW«T©ll»?^jfcft£*T^3©-0* 77? 

vf 0i*[S]mffi)- »T$-fr5--t^T-t?i7- - — 

[00 75] jate*»fctt-t©«»*Jl©i**i! 

Sr»3t-f5^lfi*4«K— ^"$ix-C*j*9, A 1 . G a i, N 

--?) ttt, t>5-**K««fcK-^-r«i:, MIC 
«JE, Vf «PSr(ST$*5ifc*«-Ct«. rntt^H*» 
$&©l£^Ji£a&^J§4nc#£E£-fr3r £lc.£9, 
©*©»»«#**<*:*>» 40 

[00 7 6] rf^^—o-k* tt&xcm 

<k©^t£~i!fc7cl;^-#*;a 5 T*i\ ::©-&7cmT-#;*© 50 
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[0 0 7 7] i©ZHJc7C«^-^^^K^-ryy©/h 
£vMI!lK-e#5©-C\ WiiSjlfTtittWttftia 

*5EjE?L;tf;*©JBWc±$fc«*S$;i'i5. SfcpJl©» 
£\ Al GaNttGa NtJt(RL-C»0i*a«*V\ 

t'AlGaN©*|:pI^I6M#< K-7*t5rtlc 

*#lTF1-3©^3B#*^fcfBKL.fc#&K:, Mtttftt 

C<t(c±9, *ttfc©:i— 5 y £5. * 

fc, J8*©~>y-X£fc^£<ft9KffilJE, Vf© 

[0 0 7 8] — *\ K¥t y ft 

KGan, NltGa NJf fcpa*tt*-C*>3Mg 
S;TK— 7*Lfci§£\ Al.Gaii NjgTfiM g (DTP 

GaNf©T?-fe/^-Jpe©i$ttAI,Gai, 
NJgfcifc^-caK. MgOfiHWb*ttilSv\ fllxJfMg 
£ 1 X 1 0™ /cm K— ^"f 5 i:GaNT'iJlxl0" 

/cm 3 gg© * r y rB«a«#b-ix5-©-tc*t-u- a i . g - 

a ,, Ntl± 1X10" /cm &%.<D*\ ]) L*»» 
e>*lftV\, 

[0 0 7 9] r "CA l.Ga., N/G aNt -CM*&^- 

JiiU W**yms##bft5GaNB©;frfc#< 

^/«t^ft y Ttt^*fi^fiS© / >ft^A 1 . G a i, 
NSSr^lftl-S,, *©fc»mtttfc^-f!Jrf±Al.G 
a,- N^W^ffltigtt-f, Al.Ga,, Nii^V K 

*WWm\^m®*$>< K-^LTt, LD, LED© 
Mffi *teT $ -Br^ ±-C*»fc»*»^*> 5 . ft *j r. ©R 

[0 0 8 0] K=¥+ y^^^^f-ds^tft^b* 
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^©iffSL^K-^ftirLTIi, lxio"/cm'~l 
X 1 O" /cm\ £P>Wf*L<fil X 1 O' 8 /cm'~5 
X10" /cm' (OmW-ZhZ, 1 X 1 0" /cm X <9 V> 

^JB* S! »b*Hc< v^[6]Jcfe5o ifcixio" /cm' 

$ nlTJfiWUHy^ K¥ 

4>fcttfttf&<» #*L<fil/l 0£Lh'>&V^#S 

l!*^©*!* 1 X 1 0" /cm' SJIT^S* U\ nl 
T#fi*4: LTfiS i, Ge, Se, S, 0^©JS»]#3l 
*IVB8i, VIBjj67c*SrWi-f4^i:*«-et«o ±50 
*L<fiSi, Ge, S&nlWKttfc-r 5 
3 0 ^©fcffltt, /<vK=¥+y^*^v=¥-*s**fta 20 
fcfcSfc'&ttiMMHifc n < K-^L 

[0081] «± % l < aaw K 

u<-rar -eta. 

[00 8 2] ±J6©jB#^Jg*SpWB^^SnTv»5 30 

mm<DYfm t m c-e* $ $ <b tc n ji «cjfm Lfc» 

fif«ti*&*2#ret±*v\ -tofcfcifilfrf-JBfcpJWMl:: 

[oo83] wmmttt^WKvwm&ifiiffiK- 

tiTVS. L*>LpS**»fc*byttV , »o-C'b¥fc7'=- 
y y^LfcWIi, *©fifii*tt»Q • cm£l±t>fc5 
-tr-C, plWSraftHf-JBil-a^ilcJ: 

[00 8 4] j^©Sfl^*te&*¥* 
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nttJS£RI#tc. ^K^y^*/^-©^^ 
ft«5R^**»#Ji©*Opi!^*B*«flfS:*t< t 

¥*#*©#© p®*«**« #£L<fi7 

y\t-7k-rz>t. wmmz. v fmz&Ttsitzzb 

a*^*-©* t 4S{b*3Rft£*¥SIM*«© p £**6 

[0 0 8 5] ffltt^Jii pI«©ff*L 
^ Uliixio" /cm 3 -lxioVc 

m\ $?>tC0SL<fi5X 1 0 l! /cm'~5X 1 0 M /c 
m 3 ©®SH'Cfc'5 0 1X10" /cm' ± (9 V>&^£, 
©£fc**fc^^Wifc©S#*l>4<*o-C\ 
yr«^©**^Jl##&*Uc<^«Glfc*«. 
lxio" /cm 3 J:<? fc^il&fttetflKfcaftfilc 

&<, jf*L<ni/i oet±^4i^a*a*u\ * 

pIT«»©tl±lxio 

20 /cm £AT#3*U\, pi^iiLTIiMg, Z 
n,C»> BeSt©JSJW#*IBlIA«i» IIB«tc**«# 
£L<, ±<?#l£L< JiMg, Ca«TfJ)5. ^©f^ffl 

[0086] jaftT-STflu^-rsafl:**^^^^ 

i 4r h'—^LtcA l GaN^ 7^K-^©GaNSi: 
TiB» : ?-JiSrJKfi!tbfc»&, A l G a Nf4S i * Y~~f 

Lx^z<Dxh*i—bLxmi-z&mmzmi-j>K mi- 

;>^-©^:f l G a N©«P&«#tena**6fc*:ifi& 
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N^fc^iW-am^lw.fcoTfi, A 1 GaNffiC-^Stt 
5nS»^^-y COf^S i) ©ffcafc^fcfc 
S»t<5. L/i»LA 1 Ga Nl©)?$^(6l^LTM«SB 

T\ £fetr7>K-7GaNJI©^ilj£#fa±1-3©-? 

[0 0 8 7] IftfcttJ&KSrffl^fcJB***©*^ ffe 

<9Au, A 1 ^-ttib^Srfflv-CBfa^JI^© 

»e>n5»Stt*fct-Ctt:, Ni, Pt, Pd, Ni/ 

Au, Pt/Au, P d/Au*£t>WMKm?ZZ.ttf 

ffi*tft£ LTttA 1 , T i s W, Cu, Zn, Sn, I 

n m<n&m% u < tt-&&9w#jSfc¥wa - t 30 
5-0 rr-© <t $ ftfcB*** * -t © * * wffl-r 5 

ritTJtiU W^fcSMHLTLED^-yT^LD* 

^ <DtD %m&t L&ffl L -c t> J: t \ 
[0 0 8 8] LED^y^LDfTf-t LTfiJffl-fS* 

Jlft*^-fZ> -J ^~ KtfEHBI-S ^ ^ ^y-fc J: <9 

[00 8 9] ^aEoBftKllfcfc^TjSfeSRSrSWB 

Sr%ltLT3 6 5 nmUA±5 3 0nm«TW*L<, 
3 6 5 nm£JLh4 9 0 nmgAT^$f* #&^©^ 
£SS)fc£-ti:5it-B-fi, it L-CSR^*-C*>5 3 6 5 nm 50 
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Kl4 0 0nm*il)«J:!)#4U\ a&ftSfrf-fc 

feHflWf «:#*■*- 5 #frtt, Bia«-C*>« 4 00nmK 
±5 3 0nmOTiiWSl<, 4 20nm£LL4 9 0n 

it, 4 3 0nm£tJb4 7 5nm£n r * s $e>WifSU\, 

^ft*^? h/HfflSrH 5 fc*-f . 4 5 0 n m#jfi{r fc°- 
*fc#o«#a*LED^yra»b©*3te-C*>!K 655 
n mttifiic fc 0 -* Sr»o*3td« LEDf y ~f\Z. <fc o "CSb 

[009 0] (iltt!7^t-1 0 3, 2 0 3, 30 

3) %%^mm.n^h^mm^ r p^ j r~\ 03,20 

3, 3 0 3<kLTfi, ^iWfeSLEDfy^t' 
©«3fe* : fl 0 2, 2 0 2, 3 0 2©lSi:O*-';7 

©a«#»&ii5. fRCs*** LTttO. 01cal/c 
raVcm/tKBWtK, ±«)#*U<tt0. 5 
c a l/cm'/cm/mm Sfc, fl^lttfc 

<j ^©^Rfctf-tti b & J9 v^fci*«4!7 >f - 
as^rffetts. r.o±5ft**tt!7>fir-tt, #led 
f^©tit, • y-K&tf-^^ • y- 

[0 0 9 1] (v^yh - U-K105) -r^yh - y 
-K10 5(4, IB3t*T-l 0 2 S:EK$*5 

n, +^ii^itt^yf>fy^!7^t-?t»i 
*» p> ©3t ^ i t> »{Rj«*r-r set ^Kit-r 5 r. t -e t 

[0 0 9 2] h • y-K©#s/^£fWL-C3i§3fc 

*?-*»6>©**M*3tSrS*S-e:'5»& < -r^^h • y- 

* J: < SM$-«:S r £ as-ct So 
[0 0 9 3] Jg^HT-l 0 2 t-v^V h • y - Kl 0 5 
y 7»t ©»#ttiR8Mktt»J»4 tic X otfi 5 i t 
^T*#-5„ *#«HCtt» i#^rv-m)JI, T^y/V»Ji^» 

yf7^itfe57i-^^i?yLEDf yyiifia 
u-^^^h- y-Kt^#$-frst*{cm^(c^$ 

■fr^fcfeiCllAg^-^ ^ I TO 



(14) 

25 

*BfiStt, 0. lSgJUbO. 8 SEHTa^SLl^. * 
fc, v^h y-K©JW*:W4*$Si6tfii: LTtt3 0 
0 Q • cmEJlTi s #*L<, «fc<5#£L<fi, 3jiQ 
• cmOTtfcS. -rpfh ■ y-K±fc*ft«> 

ft, 0. 01cal/cmVcm/t»iW$L< 
i!l|fH<liO. Scal/cmVcraAUlK' 
fc5o Zflb<D&VFZmtz-tW®kLXi*, ft, ft 

[00 94] Wyt-'!)-Kl 06, 3 06) 
■7—- y-Kl0 6, 3 06£LTtt, ^"7>h . y- 

K 1 0 5 ±»cEB**bfe*3t*-?- 1 0 2, 3 0 2 
$^fcS»«tt7>f -V-l 0 3 fcO««»«iRSrH«'b© 20 
-Cfc^o -^"7^ h • y - KJbfcttStoJS^a^SrKttfc 

saw* «. AftftKfi, -?wv- y 

-Ka»fe*h,5fcfl§oT\ -f>-7"-- y -fop 

v?^%m&<mm£-k* <-rz-t kmc 
v - y-VfrbxioMtitc-fyi— • y- 

ttti. 6 sk±i o sw»su\ • 
y-K©ifeiH»S:a*©»tttc^S**fc»»J:ii, *> 30 

J:o-CJg*$*Tt&v\ ^^t-- y-K 

[oo9 5] • y — Kt±. *«tti7-fir--eife 

&^Z.ktW#>t>ti& 0 JW*W***UfflK:J:LTtt, 3 40 
0 Oti Q • cmKWiK, £ 9 0* L< fi 3 u Q 

ti, ft. «3, ftA9#3, «A9«LfttJ t «, «Sr^y 
*LfcT/l^ = !7A, ft, ai^w^nSo 
[00 9 6] (a-f-f^lOl, 3 0 1) *J8M 

icfflt^ns^-f^v^ioi, 30 1itl, t- 
;v WBJtt I04i [ISiJfc-v £ ^ h • y — K©# y -fts. if 
fcK»t h<DX*h 9 *3t*^-05S3t©/>ft < £ fc- 
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3- y y ^ - yt £ ¥(ommmz.®fttz.mx&® 

m^T i O2 , S i O2 &£©S3fcttfc«8«ta*ffafcJf! 
T*$3 0 S/c, S ifc-fcoT J: 9 » 

msR-efcsf^a^y mtf-^y, mtr^z 

[00 9 7] ^ KSWf 104) A- KM l 0 

4tt, ^7t^ttC0^fflffl^(C/SCX^7t^l 02, i 

tttP-ft-ios, s^fc 3 -^-f^ 

^gpi 0 i4^Sr^«d»6«aW-*fe»lcKW-ait*« 

T^7t*T-l 0 2*»bOlllRlttS:a?P$-tt-SIMlSr$ b 
fc*-^i-ri:*s-Ct-B. ^7fc(-J:9Ibsg£ft3§7fc-f5 

£3ttoK©*a\ jaies[ftH:»iR*ix5*:«>siieRftS' 

fc±5KJI;t5 0 JM£ftf£fi, #383B©f?feftfcJ:9B 

[0 0 9 8] Sfc, ^*r^©fetfbSrBS±L3^h9 
fi8» * ^5 r. ^ ft < 4 5 fc fe^fa^*T©liSU Kit 

[0099] ksw 1 0 4 zmmmmiz-rz n 

<!rtci9, 5l3t^l 0 2d>e>cD^7t£**£-e:7 u ct3i!fc 
oT, KM 1 0 4 filggSWl Lfc«56tf t i 

-&i3*fc*-e*)5. *-^K»tf 1 0 4©afrW«-i|B|-i 
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K fttt t^tf £ li~C t **iEt*© a -x ^ > ^ttfc if 

a < if © 1 •? 'pt& i^3t^e t -r a 

[0 10 0] &*J, 0 3(D$Pt^^^^'1'-7 p (D^)t^ 

«h 4 5 YUPi t A u * A g * y * $ 3 ,< 
-^T^J*$itfc/<y*-S?rtaMCA r , N* fcif "TV* 

[0101] (*»«B7/V*7-«3tiHl) #3PJ£ffl 

v^-CEJ 4 (Dip < {K£iffe&j$£Bft iffcf m ^ttftK* 

3R) » G tfl^tt, GB (fffeSRAlfllkfe*) 20 

i«*3t^«4**#^^-4 0 l ic^y^-yV^mm 

[0 10 2] iBJt^O^JiOfcfe^tt^SJt^fcRG 

**M&*1-3¥*fc««fcif©£«»4 0 2 

[0103] A^wtcfi, mmm^Rttvnmm 

[0 10 4] X&±4 1 4fc, /<y77l4 04> ftl 
©ay^^ H40 5, ft 1 7 y KJf 4 0 6 . ffitt 
f*4 0 7, i2O^7yKl40 8, Stfft 2 = ^ 

NJf3 0 9#JiaWBj*$*n:^5. 
l£ IV L *»J* £ * 5 fc *ft 2 0) a 1/ * 40 

[0 10 5] CW^jtStifcttft©***^*^©* 
ir, *3t* : ?-(cJ:oT-tiiWjafiSix5*3t*St^-& 
t$nfc3-f>fy/a4 10, 4 1 1 £Kfi$-fr3C 

[0 10 6] *IS^{CflJffl$n5*#.m^l67t$-fra# 
* hS, ft 1 7 y Kg, ft 1 ©¥-**#F*^f4 50 
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#«ft*#F«*fcif©fiH!feS* »2©*7 5>KJi» ft 
203^? h*felfifc*Uftl»trft2©=y^^ h 

h *fc-tJt-Pix««S:»l* LIB* ^^-T5 r. i: K J; o 
[0 10 7] $=fc, fffe*-*»lftfe*<0»*6fc"t*i.-e;Jx 
JUKI'S 3. ftfcWfctt, 

/iif^Ul3©3y^^ hg x ft3©*75> KJf , 
o-Cftl tttft4a»j*S:*-1-«*2©JSttJi, ft4© 

igft^^-fis *A--*-;v#if£;frLTftl, ft 
2, ft3&tfft4C0=i>^ hSfc^ft-ffMWSMtttt 

K=¥* y 7*tt, J; <9^V^ttS<D/^ K=¥* y 7\fc 
[0 10 8] Sfc, 383t«Bd«^«$nfciL-Ct**» 

^ttffi«1-5fci?>tc*3t«4 1 3fcKft5r.t*U9«F 

4 if SrffiVTiNI*: ^ ^/v-©*B±/iif 
*3t««S:aHbfcMaj^Ri:i-SCi:-ca*«|J4 1 3 
Srfl&Jt-f 5 - i: Tflftfc S-SrS 3. i: ^Tt 5 0 
[0 10 9] li^KttXJt^ifcjfigsft**: 

<D J: 5 fcSftttLSIWS:***^ i: LTlEg LT t J: 

^ LT^Jffi £-8:3 r ir fcXt S 0 
[0 110] #fe^^3t^tg^^^^^-*fijffl 
Lfc7yu*9-*3t8*©»& % «3t««ttlW*ri: 

3 (c^ijffl $ ft 3 ©3t SrikdH- 5 *3fe*« i: 
S:-tii-e*iaR-r5ri:^-et«. H7tm : fl0 2^P> 
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Z> <9b®$H§&£i<\ *<Dtzib. RGB 

©3K#4«4*»*.SfeJ: <383te3ttafc»fc1*63RiW6 

{0 111] SbJcSfc, h 
fa_k&^©*:«>tol3fcg|U 1 3tt«Ffe»©ife»Xa { /X 10 
ttlBBSrWI- 3 r. £ #3* UN, #*9i©3BftS1t«:#J 

*k*Mt*sj:v\ Sfc, RGB©*3tfe4: <>ia«»c.fc34* 

[0 112] r©J:5ft*3tl6«tt:» 3«a5©B:@£: 
*& 2 OjimJsTFfc-rS »3t»0«t , »6|IB©W 

#J 1 0 0 0 0<gifi< 0»*Sl5Sr^WB3tS* 

ctt>-ct«. iB3tifi*tt, wmmn&ifii&i&ztiiLi' 20 

ai^gfi^SBflflffc ± oTfitr £>©4>fc^ L E D*fl% 

[0113] m^mm *%w<D%ytmwzmm Lit 

Hitf-Ct 5. BPt>, RGB«rWF;h/36ft 
-f SUSft^*- K©JR*-&fr*;Ettfc:.fc« L EDt^ 

- -ff^-$-*5fc.«KH:RG-B©#383t^-^--'KS:-t*L-e 

*>£!>©**#*:#< 43. Lfc^oT, fife^©** 
©»&^*5V^-CH:RGBl^fe**tifc|SEUTi«»iWlC* 

y-T^-- KfcflWLT£*£«3fc*#¥*fr©tt«<Kf 

fifiic±a**T?fca*«*tLED*s%»©ftSRi-a* 

(Sj^S^io-C, RGB©|g3t^^--K^a5^^ 40 

[0 114] **MSripJffiLfc6fi5R**W«>fc3B3t» 
« £ R G B ©38}fc ^ KfcAP xT^Jffl-f 3 " irtcj: 

ge£Lfetrfe«:4<f::£t>T?t3. RGB© 

±^«: ttx-f 3„ Jtfttttrii, #*?HfcJB^e>;ft 
s^*««fc»*.-c-fe y «?Af*ew y h y 9 a • t^? 
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■Brfc. #y:7rtfcLED^y^Xtf*^St*Elti*tf 

v <bf&;fr©3Stt y-f K *» b ©#l£ J: 9 S 

#-e*3. LEDf-y ?"§(*:©*#&£>«:*#* 

KfcJ:9#tMN5-fc#^t5fc*J:9*a-fc*fc36# 
1^5**^*- K£-T3 J; 9 

s^ids-cf a. 

[0 115] r©i5***W©*3t^>r*-Kt2 6il 
±ElLfcLED**«i:, LED3i*«fc«aW»Clj| 
IK $ -fr fcBftlelB £ * *T1- 5 r t lc J; 9 L E D &ftfgfll 
3. JMfrftKfi, efe3R*«**Rr«B/j:383t^ 
Klrffl^fcSSglO 1 Ut, RGB©#3I 
KM**- KlciWi-cefeSR**^*- KSr 
LTfiJfflU *»-^' h y **:R4i?fflBt©JB:RlcElI 
**ytLED***©*B»«*SrttW-r5. LEDf* 

RAM (Random, Access, Memory) 
RAMfcE1S3ft37 f -*!&»b*»3te^ , :^KS: 

mfenw 3 £ fc**r fc»©»wHM-«:«*i-3 p* 

JrrZ. ZZX\ 663R©**Srff 5«^tt, RGB# 

rtt{cj;9, LEDS*»©efe3R^Sr**1-«. 
[0 116] Lfc^oT, 6fe3R*3ty>f*-KSrffa 

»@KibTCPUSr»J»4lifc.5ri:^#4LV\ RTM 

K© K7-Y^-(CA^J$4x-C ^Sr^-^ 

[0 117] Sfc, ♦SM©**^*- K^ffl^fcS'J 

Br«45»t^ K©*8rffl^eilffl©LED*** 

*bfc-f y hy • T^^ = -?A • ^f-^y b^ftft 
RV*mW\Cft\Ri£tlZ> aMgO • b L i 2 O • S bz O 
3 :cMn, dMgO-eTiOz: fMn> gMgO* 
hMgFi • G e O2 : i Mn^?>IS?§tl5'>^< 1 1 
-15:S^L=-7^ v^aw»c^$-&fct©t, # 
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[0 118] 6«UB©LED*5MBtt, *WR<D&%? 
4 tf— K 7 0 1 Y y j/ * *:Rft £fcE* L1?£j& 

©*tLTLED*SMBSr»|«$*5ri:««-et<5. L 

"t§c5-1£<5 R AM (Random, Access, Mem 
ory) RAMfcEtt^tlSf'-^d^fc**^* 

1"3l«MlIlj&<^ »WIW*l|IIK©ffl*«-*-C;*-f y 
f-v^4*vC, 36*^21-- KSr**T$*« K7-f'<- 
££ff;L5„ PgPMPlHSSfi, R AMlcfBlg^ixSx- 

[0 119] Lfc^oT, 6SflOLED**»llRG 
B©7^*7-S*«tft4!?a^leIlS#|$*|l!WHt-C 20 

363t*V K<D#ttlc# 5 fctr & & if© ft ^7* 4 * -f 

»feO*SrfflV^LED**«fcJt'<AIBI©afc*t 
•* s jWStdS'Xe < ft i$KI ©teffl {^jg LTv^^o 

[0 12 0] (35«383tS» *3BWo**SlllSrffl^ 
■CB 8 ©*n< iStt*3tl6SSr«ifti-« - <t ^x*# 5. 

[0 12 1] HSfcMSBft** *3t*?-i:3t^Wt 

fcKlt5>ftfcfi*««** 8rW1-5i5«»*«B-C*o 30 

4^980 8**31&K±©«SLS/- h 8 0 6l;ffS 
-frSc *^»'<>f ^HMBi:#fci*ft5/- h 8 o 6 \c 

**»*$ixfc=«O^JIMft©AJl*S8 0 3rtlCLEDf 
y^8 0 2SrH£1-5. LEDf y^*«tt/^-V 40 

m&imLLED7-y78 0 2#««$*lfc«S8 0 3 
$ Ktt, y ;HSfei*#K 8 0 4 ©iS 

l^fc^Slig±fct>R*rtMi-8 0 5 *R»t*3t**SrSl± 50 
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£-&xh% 0 mi:J:«), LCDO/<'y*7-f hiU 
>> ft v ^E#9Sft^fi ir-t?.^i^-et?.„ 

[0122] £p>ic s *«wtffl^e>n5*3t*ft»dip 
tr-ty ^A#g-f y by *a • ta-$--7a • 

Zft L T IE $ ftfdlft® SrRIt 5 r. t X <9 Hfj£ 

-m ft r -Hi W 5 £ T t> ft v \ 
[0 12 3] 

K<0*5'7°rt{cEB$-&/cLED^-y7°i: > L EDf y 

wv^yh • y-Kt^^i— • y-K<2'>ft< it 

[0 12 4] L EDf 77'©M^>/i< t 
y PAaWb&ft^frt # I n» G a o re 

NT**!), i^Jtef— ^*«4 5 0 nmOLEDf yT'Sr 
ffl^fc„ LEDfy^fi, ^§^77^^! 
!CTMG-( h !J^f;W !>ii)- TM I -("h y ^ 

K-^h^ittSiH.iCpiMgt, $r^D9# 

yFI, ^v^^ h Jit ©KM I nGaNOffifi|» 

[0125]i/ y*Lfc««y-K7U-^©3feigk: 
*y7*Sr*Ti-5-ei>^h ■ U-KCLEBf y^tx# 
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[0 12 6] -is. *3t*Rtt» MgCO,, L i a CO 
», SbjOj, MnCOi teWMk LT-ttt^ilS : 3 : 

1:0. 0 0 1~0. osc^vjttsit?). -eft^e 
^wea 5. i 3 o o*c©iaflf»c-csft 

tifc 2 ^P^fiK U § 6 ^^#H^^ 5 6 0ttl0 
^«I^LT^p o pS:#fc 0 jUtritSSr^^y-^f-CJl? 10 

fllCfl!l^e>*l5Mgi L ic S b* On :MnS»e 

[0 1 2 7] 78j*$*LfcMgi L i. S b,O l3 :Mn$ 
3t4Mt5 0a»«, *7J?*V»ffil 0 0aft»ftJ:<a 

-&L-C*!)7-*iSttfc. iO^!l7-*LEDfy^ 

fc. SA&, *3t4MI#£#3;ftfc*Hfifc l 3 CCl Nf 
MTfW^$*fc. £ 0 bTLED^ 5 /7'±{CJ?$^l 3 

fc5o *©«L S&fcLEDf-y^^tfcSt&ftSMfc 

[0128] r. 5 b-cft&nfc-v-tf^^feJR****^ 
*»#^f*-K©fe«;6&»^3a:fe«j6 (x = 
0. 251, y = 0. 088) "Cfcofc. £7c, 383t3t 
*f±, 7. 4 lm/wtf&ofc. SfefciS^IWItb 
TaS2 5^6 OmAiifl:, jfiS 2 5t 2 0 mAlt, 
0*C 9 0%RHTt*2 0mAi§Si©4S-i*Sfcfc:*iV , > 

[0129] (ttftffl 1 ) St3t*WSr 5 M g O • 3 L i 40 
.O - S biO.**^!! uy^ilfr^^feM^t 

ufc^^tt, mmm 1 1 i^tmc u-c^ft^ k©?b 

[0130] (SUSW2) 5MgO • 3L iiO • Sbi 
Os : Mn*3t*KSr 5 oa*gBA>b 2 OfiMSi L, 
#369l©*3te4Mtfc (Yh Gdo.4 ) jAhOi! :Ce 50 
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[0131] fc*J, (Ya. Gdi.i ) s A 1 s O12 : C e 
Y, Gd 4 Ce©*±ajc*4fc*lllJt 

LTi»*tefSfcs ^1 400° C© 

iftflf-C 3 ^^bt^asrm^ 

-;i^;H.T, ftfr, <ft& LTH* 

[0 13 2] £ 5 L-C»&4xfcefe**«»3fe^rte4383t 

(x = 0. 2 9 6, y = 0. 18 
3) , &ia&7 0 9 0K, Ra (iS£ttf§$C) =8 8. 
5£*L7c 0 Sfc, 38*3t*tt, 9. 7 1 m/Wffc 

Kl 0 0{@¥i$T??Tofc o 5MgO - 3Li,0- 
S b 2 Os : Mn«3fe*flt*JP*.*lf^^ll)tW 1 £ ftfg 

•etl^fe*^ (x = 0. 3 0 2, y = 0. 280) , 
MS8 0 8 0K, Ra (fcfettjt*) =8 7. 5 T*fc 

^oT^5^tW5. fWitWM&©3te«$r 1 0 0% 
iU5 0 0i^Wgia«»c*s»t*¥*&3t«*P-«fc. 

K*ft*>9 8. 4%T*fc9#tttC|t;aSft^~ .t^IST* 
[0 13 3] mmm3) #*5H©»#*V:*--K«:BI 

W 0 Stffc*-/!' KISS'S: JB^fcJsAfl-tt 

JBStt-h£, i 6 x i 6©-7 h jj y**2RWEfi$i3: 

#7 0 511, ttflct-flcfijt}»$*Tife5o *3ty>Tal— 

y^A7 0 6irioT^«$ii:fc: 0 ^©^, 7 2 

fc„ r©LEDi*St, A^£*i5^T-*£-R# 

R AM (Random, Access, 
Memo r y) St^R AM(C|2'li§tl5y f -^^5>^ 
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ioi3 4] mmm4) &*M*tLxm&m#i n 

..4 Gao.6 N 0, iHftf-^flM 6 0 nm 
CLEDfy/fflV^;. LEDf->/ll, }5fc#$-£fc1f- 
7 7^irS«±frTMG (h y >^/u#y -7-M 

tmi (hy^fMy-^^A) g^tf^su 5 

h*-'<yhtf TtfXkmcUU MOCVD 
ir, pS!**ttfc^5ate#y 

»/ KI, ^^^MirOKICInu Gat* N<D%& 

*fc«)J¥$ia3nmtL-C*5. plff* 
tt, Affltft4 0 OX:SJL±.XT--fr&1tXhZ><, ) 
f->^»c,tOpn#i|yf#«iBS:«a$-&fc«, 

LtLEDf^ 

[0 13 5]«^y* Lfc^lS y - K7 ^-^<D%m^ 

^t^?^ • y-K&tMW— • y-K£, Sr-tfi 

[0136] &7fc^«!±, MgCOi, T i Oz x 30 

MnCO, %%mk LT-WP;fx2 : 1 : 0. 0 0 1~ 

o. o 5©^;ujtx*^-r5 0 -tii-pixoawfc***- 
a. i 3 5 ot<DmMizxQ%*m2mfflmf& 

U 3&£»*#H55«P5 6 0*CT?1 O^^bTii 
j£n° n Srfcfc. £ * * / — ynf tf jJ?-^ 5 LX J5fe 

MgiTiO, : Mn£3t#*J£j*£*fc. 

[0137] (Ym G do.4 ) 3 A 1 s O12 : C e 

i&ytVo'XtLX, Y, Gd, C e ©*±a5c*Sr'fb^* 40 

ry*~<>j>,*m&LxtmicBfi. sat i4oo* 

-e#-/u*A/UC, ftfttcffSrjiL 

[0 13 8] Jgj£3*lfcMgiT i O, : Mn^3t^J«2 
5Iigf> (Yd Gd... ) .AhOi! :Ce$7frK)W 
6 0a*j«5, 3iJiK^'>»JBl 0 0S**SSr,t<S-&tX' 50 
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£ft*Ka*£W£ftfcttHR«: I30tl ^PlWCi! 
£ b LTLED?-y^±»CJ¥$ttl 2 0 p © 

b^ibS. *©$, SfefcLED^y 
©a— tV y^WtfTBriSSfifcy- K7 u-^£|f At 

$-frfe 0 z?Lxi&f$.£thtc%yt?''(*-m, 

[0 13 9] Lr#6>*ifc*3tBrtBJS:«3t^>r*- 

K 4: LT^ffl-e 1 5 r. 4: fc D 
[0 14 0] (H1£^J5) *3t(WfcWS:MgiT i O, : 
Mnd»t>3. 5MgO«0. 5MgF: • GeOi :Mn 
ir Lfc^ttHJ£M4 ir^ic fCB*^ K£« 
^i£0ij4i;Pl^#feS^3tBrtg/ £ ^^ 

Kir L-C^fflT't 5 r. * tc 0 

[0141] mmm 6 ) &ytm* t Lxsttjg«« i n 

0.01 G a 0.99 N-CfctK i&ftf— ^#3 6 8 nm»L 
( h y ^^#y >7A) T 

mi (hy^fM^i^) S[*^xtjtK 

w^h^^^^^yT^t*tCjjfDb, MOCVDfe 

^ricS-ti-fc; K-^^> h #^ i: LTS i H« t C p 2 M g 
t, «r«J"9#^-5^i:tcJ:oX^^-^-Cfc5 0 t7r 

-<-irss±fcfia-T?^*$*fcaft^y ^A^fr-e*, 
-e*s = ^^hji, nM^mttSrW-rs^^y -7^ 

S{b^f y ? A r /u 5 = 17 A^^T'fc 5^7*/K 
S> pl!*«ttSr^r-r5 3y^^ KJBt©rafcI nGa 
N©ettJiS:Jg*LpnS^S:»ritS-frfc 0 (4*3, p 

UVVJ±mt*WLnxhZ> 0 S14g^4 0 0^-^ 

-So ) ^y?^te,fc!J p n#*«flc*B5Sr«ttl$-a-fc 

LEDfy^MHfc. 
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[0142]i^ y*Lfti«!l-K7l/-AOft«t 
iJy-f-k^^^vY • Jf-KKLEDf- 
* f smMty'ftf>? t 4>?l>1Z. LEDf 

[0 14 3] 3Hfc4MtH\ MgCO,, Ge0 2> 

MnCOi^JR(Si:LT*ix-?ix3. 5:0. 5:1: 

o. ooi~o. osw^/ntt-ttfflts. -e-aveft© 

1Mb** tf-A' 5 if fcffi ^-C+#j&& L7 A- ? 7-±tf 10 
«fc£fctS*.6. ±ttffl£ 1 2 0 o'CoiBitfCSSgftflfii 
2 BtMJ&fcU £ feW***!!** 5 6 0tt*l OBftfl 

fttfK #H£, *«fc»SriSt-C*«Wfcffl^feix 
53. 5MgO-0. 5MgFi-GeO!:Mnf)tfl: 

[0144] 3. 5MgO-0. 5MgFi-GeOi: 
MnS»|5 OMSfltr-r^ h • y — K±©*y7 p 
rt^A^ttfc. /^ffiSrffl^t^g^T i O: 

u>-X£&Jg#T*lift&^N 2 T''>-^Ufc^V^ 

[0145] i 5 tT# Ktt*63R 

6 0mAiI1L U&2 5^2 OmAilfL ?££6 0"C9 
0%RHT"C2 OmAffifl;«D#|*^}C*J^T'b 5 OO^f 

&avyfc.— ■ - — - ------ - 

[0146] (IWJ7) Mfef^3. 5MgO- 
0. 5Mg F 2 • GeO: :Mn^Y (P V) O* : E 

[0147] (H16«8) *3t(WfcStS:3. 5MgO- 
0. 5MgFi • Ge0 2 :MnA>f>YVO, : EutL 

-frfco HlSM6i^**feR***3t^rfiB4*3t^>r*- 40 
K £ LT^fflT-f 5 r. <b *»»»T*t fc„ 
[0148] (Hffiffl 9 ) SBftUHF-trfiiTGHSte J: 5 

*svvr**#H5S , K 1 05 0fCSB©^U-=y^ 
£?T9 0 Jka^BWlf, 5 1 o*c-e, 7>*- 

T t TMG (M/^fvvtfy !7A) ■fyj^T 
aag±fcGaN,t9ft5te»fiii*^y7 7JiS:»2 0 0 

io5ot;-c\ TMGXt/r^=rsrfflv\ 

T^K-rGaNjaJ:D45lB2©>'<y7rJiS:lnm 50 
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[0 14 9] 1 0 5 0X,X~IBffljfX t LTTMG, Ty 
^r^TRXf'yyy (S i H.) S i & 1 x l 0 

" /cm' K-^Ufcn^GaNiS&Snflll^y** h 

[0 15 0] lOSOtfTMG, TMA ( h !J fvV 
T/V$ = !7A) 7>*=7SO t ->7y^V\ n fill* 7 
y h'M&Ty K-7*OGa Nil, 5 0t^hn-A 
S i & 1 X 1 o" /cm' K-7*LfcA 1 «u G a.,. 

JP3 0 0ty^ hn-A<Di@&^Si££ LTfi£ft$-& 

[0 15 1] iifffll^ 7 0 0tfTMI, TM 
G, r^*=rsrfflv\ nSWiftS^ 5 xioV 
cm'^fft&Sy ^K-^I nil Gao.« N±9fc 

So 

[0 15 2] **#H*l , k 1 0 5 or-eTMG, TM 
A, 7y*=7> Cp2Mg o^^^^W 
if^y^A) pmty-y YM*Ty b'-7<DG 

aNl5 Q*Vif* ho-At, Mg£l X 1 o" /cm 
' K-7-bfcA 1 o.i Gao. 9 Nf5 0t>^hD-i 

[0 15 3] i^T, TMG, 7^=7, C p2Mg 
T\ Mg & 1 X 1 0" /cm' K-T'LfcG a Ni t) &5 
P M=>y?t hJISrO. 1 2 //mrollJ?:-?jfcB:£-ti:5„ 

[0 15 4] fifc*»Tfc, a*#HjRf , 17*-^«:R 
JS£«ftlc*i^-C, 7 0 0'CT*T--y P 

I5r0 UJL—*±Jl©-p !«*©*BHc3rJ£©iB 
ttO-r^^SrJgjftU RIE (SJtSttW rf-^aiy^-^ 

[0 15 5] lyfyj'l S±e(-fc5p{ffl3V^^ 
hg©»5lS^ffi(C^J?2 0 0^-^i/X hD-i.©N i t 
Au£r-&t*g#H4«Dp®££s ^©pmHwitc^Vx 
-< V^flOAu ii9^5p^y K«ffi<S:0. 2/jm©i 

hJf©HEiaiWi:A 1 S:^tfn«ttS:?gfiJti- 

teZ1&Bm*1&&L1£». *7><Vfc J: 0 

OmAtC^ol/^T, *J±-?:3 7 8 nm£>3gft&7fcU Vf 
tt3. 3 V, ttJ73fi5mW£^Lri: 0 
[0156] te^, mTtifeK.b LT> Y 2 0 2 S : Euf 
J&ffc&ttbLX, Y 2 0 3 i:Eu 2 

©EuiOi*ttl Omo l%il/T*>5. rw^tg^iSr 
^^T*9 0 O^f^LT^b^ir-rSo ttfcHfc^ 
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■rm^KXixi i o owmm^xv 2mmm&Lxm 

WZm&Ztt. Z.<Dn^M%<D\f-^^\i & 2 7 n 

[0 15 7] ±x£O58^i 1 «tY2 0 2 S : EuSM 
i: bfcWfttellJ£M6cD3g7fegg£ triple LT3*ft 

fe§:^i--5rir^-Cf fc„ 10 

[0158] mmmi o) nis^j9{c4B^-rstts^ 

S iS-lX10" /cm' K-7\ I1J¥# 5 o 0*y?X 
9 i^tcLTI§^fi^SaLyciri5> 3U60J9 £ 

[0159] mv&m 1 1 ) mMm 9 »c*j^-c, nBtut 

l-ZnMfyy YMZTy Y—7°<DA U, Ga... NJ1 
5 0ty^hP-Ai, S i £ 1 X 1 0 18 /cm 3 K— 
7*LfcGaNjf 5 0^">^ h o— A^SrSEStcaW U 

tft5«IW3 0 o*y-y* bv-&<DM&*nmt 20 

U $ b\Cpm? 7 y h*m%T> V—-/<DA 1 o.i Ga 
a.* NSsoty^ Fo-At, MgSrixio"/c 
m 3 K-^UcGaNi5 0ty^ H n — SrSfSfc 
«JB LT 5 ttBM 6 0 0ty^hP-A©l^« 

[0 16 0] «L* % *3t*«tbTY.O. : Eu$» 
WSrJB^fc. JfMirbTti, YiOsir EuiOi 7 
ft*9*SrSSJPL3l*IWI6Sa&&-r5. fi^IS 
Sttl 4 0 0 c Ccc»^ l: f I T*^)6^^t-C^fii<; I PpSr# 
3 0 »SiB*SS:»c-C5 y v^£5#f5:£m\ »5 30 

Y 2 0, : Eu*3t«WSr»*$*fc. i ^ 

[0161] mmmi 2) mitmi-bLxfs&mtfi 

no.06 Gao. re NT?*9, ±*3ttT— ^**3 6 8 nm© 

[0 1 6 2] f-7r^T^K©±(C, Ga NiU&Sffi 40 
ffl*fi/<y7rJi, T>K-^GaNJlJ;>J&3j&2© 

0 p. m, * h 7^f 7°mm (&«) 5 // m<D S i 0 2 J: <9 

<D (11-0 0) jjfaK*m\£tt&3:5Kl&ffcrZ. « 
HSIff^&fL T^K-7*GaNJ;!9&5GaN}f £1 0 
w mffilffM^tii^G a N t G a N&KSr 
ff^^-frS, G a NS^±(c Si5rlxio" /cm 3 
±K-7'LfeniGaNJ;!3/i5nl3y^^ S 

1 £5 X 1 0 18 /cm 3 K-7*Ufc I no.i Ga» N<fc>9 50 
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/i5^7 7^ B&JhJS* fttC S i £ 1 X 1 0 " /cm' K- 
T'UfcnlAUi Ga... NJ; 9 4 0 irV>f* 

hn — Air, 7^ K-7"fflGa NiS:4 0 ty^ h p 

1 0 0*1* o^ji l^, mmmo. 8 ^ moi^i 9 

[0 16 3] 7VK-7°A1« Gao.95 NiD&Sn 
fflfttf'f Kg, T^K-y I no... G a 0. 99 N±*)ft* 
ffi+SJl, Mg£ 1 X 1 0" /cm 3 K-7"UcplAlo.! 
Ga».8 N-C&5p(B!l^r^s/^"S, A I0.01 G a 0.99 N 

-e*>3ptti3te#-r K«S:»rii$**. 

[0 16 4] MgS:lX10" /cm 3 K-^bfc 

plAhs Ga... NJi» 7'VK-7 , "GaNSr40^-V 
^ho-A4:S:XStcaJiJ«ftUfctt«ff0. 8 urn 

[0 16 5]itl:, p«^7yKI©±lc, MgSrl 

X 1 0 M /cm' K-:7° Lfc p gJG a N,fc 9 & 5 p{BI=i> 

[0166] «±© i 0 K LtlftiHt^fe^iftS: 
K-^bfcJf ££fe{c<(£©ft<L$ii:fc^ *±S©pffl!| 

[0 16 7] nfill^y^^ hM^SSrffUd 

it, T i iA 1 iOftintSi:^ b7-(7°m^B^i- 

[0168] p«s£. naffitoiHucBajtyta-fb* 

LrH&mmzfr b-C p pv* y K 

[0 1 6 9] £A_h©J: n*tti p«ffit 

SIMttiL> Au/SnfiB«;^7^Xt 
[0 17 0] Au/S nWSr^^^'f ^L"C» 

Mmc&m&zfcm-rzo siisics io^Tio, 

77lS]-C\ /^-^»fbTU— !ff7 7"tn„ RCfy 
7"5r7i-^777* (igit-h^i^U 
4^S) T*t- h^^^lCfggbfc ?FM$tlfcLD[±, 
SiaiCfcV^T, Hffiift&&2. 0kA/cm\ Hfflm 
ffi 4 . 0 V T% ISSiS* 3 6 8 n m (0%jR%S^ttB $ 

[0171] z<D^otm%m^b<om^~ -f-z 
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^^y-^ji^/^ yy-tmcmn£ j &tiY2 02 s : 

[0 17 2] 

£ s a M g O • b L i 10 
2 0 • SbsOj : cMn, dMgO ■ eTiO: : fM 
n, gMgO - hMgFs 'GeOi : iMn, jCaO 
• kMlO-TiOi : 1 Pr> mM2: O, • (Pi-. V 
.) iOs : o Eu 2 0 3 , M3zOiS : pEu, M4iO : 

£-*-5w£#T?t 3. 20 

[0 17 3] #*Btt^«##fc*Stt«£Sfi*!l©*3fe 
^jKffiS*. -j»1t55«l*fc**©fl!HtfilW4:L-C*ffc 
i: -fir. 3. 30 

[0174] mc- •**w©fs*«i"*»-e>-Bi*«-5icjB 

[01] El *»M©5S3tS6Btfife5»3t^^*- 

[02] 0 2fi, *36W<^©*3te§6E©«5$ttl*riEBI 
T*fe5o 40 
[EI 3] 0 311, *Xfi09J0£ft£K0&3ft0rfil3 

[04] 04H, *#B©S&fcB'J©36ftS1t©«a;tt 

[05] Hsu, *&w<Dmytmw.-e3bzmmmi(Dm 

[06] 06 (A) fi, *3BWO*lfi«HCflf-ffl$n5 
hA'fll&^U 06 (B) fi, * 

WS:*LfcH-C**. 50 
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[0 7] 0 711, *«W©*3tSaS:ffli' N fcLED** 

[08] 0 8ii, *%w<D%ftmwzm^it&w;&yt$i 

[09] 09H, A*«GaAs PSr*3tSi1-5#fe*« 
U Bd«I nGaNSr3B*Jit1-5l»fe*S38*^rtB4» 



101, 


3 0 1, 8 0 8- • -£3t4Mt;6*&^3ftfc=» 




1 0 2, 


202, 302, 802 - • • SSftSi^ 


10 3, 


203, 3 0 3- • • ^mtey-r-v- 


10 4- 




10 5, 


3 0 5 • • "e^yh • U^-K 


1 0 6, 


3 0 6- • • 4 • ]} - K 


201 • 
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2 0 5 ■ 




3 04 • 




3 0 7 • 




3 0 8 ■ 
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4 0 2 ■ 




4 0 3 • 
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4 10- 
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4 14- 
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7 0 4 • 




7 0 5 • 




7 0 6 ■ 




8 0 3 < 




8 0 4' 




8 0 5 ■ 




8 0 6 • 
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ftfflW-l 0-1 9 0 0 5 3 
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